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CHAPTER -1 
BIB||OMETRiCS 
INTRODUCTION 
Discipline that investigates the properties and behaviour of infonnation, 
the forces governing the flow of information, and the means for processing 
information for optimal accessibility and usability is termed as "Information 
Science". It occurs individually as well as in combination with other words such 
as information analysis, infonnation service, information source, scientific and 
technological information and so on. 
Infonnation may be defined as: -
"Information is the message conveyed or intended to be conveyed by a 
systematised body of ideas or Its accepted or acceptable substitutes". 
• According to D. BelP(1979) "Infonnation is news, facts, statistics, reports, 
legeslation, text lodes, judicial decisions, resolutions and the like". 
• According to Machlup^(1983)" Infonnation is the piecemeal, fragmented, 
timely, transitory.... flow of messages". 
The tenn information science was coined first in U.S.A. in 1959. The most 
significant use of the term is to be seen in the changing of the name of the 
American Documentation Institute (ADI) to American Society for Information 
Science (ASIS) in 1968. The title of its joumal "American Documentation" was 
changed to "Journal of the American Society for Infonnation Science (JASIS) in 
1970. 
Information Science is a discipline concerned with the study of property 
and behaviour of information as well as the factors influencing the flow of 
information. 
In the present age, librarians have been observing the evergrowing 
number of bibliographic units like books, periodicals, articles in periodicals; 
corresponding increase in the size of library collection, number of readers, issue 
of library material, number of catalogue cards, changes in search strategy and so 
' BELL(D). Social framework of information theory. In DERTOUZOS(ML) and MOSES(J), Eds. 
Computed age: A twenty year view. 1979. MIT Press, Cambridge. P 163-211. 
2 MACHLUP(F) and MANSFIELD (U). Study of information, interdisciplinary messages. 1983. Wiley, 
NewYork. P743. 
on. This becomes all the more problematic because of the in elastic budgetary 
provisions. Realizing these factors, no single library can afford to acquire every 
document. Hence, limited and selected procurement of journals seems to be one 
of the practical remedies. Bibllometric Is relatively a new one recent origin, which 
has emerged to identify the pattern of publications, authorship, and citations used 
for a subject etc. over a period of time and thereby offering insight into the 
dynamics of the area under a particular study. 
1. BIBLIOMETRICS 
Bibliometric has been derived from the two words 'Biblion' and 'Metric'. 
The word 'Biblion' means Books and 'Metric' means measurement. So, 
Bibliometrics generally means 'Measurement pertaining to Books'. 
It implies a use of quantitative or statistical method to study the behaviour 
of information. 
This term is comparatively of Recent Origin and Bibliometric studies are 
being conducted in different disciplines. 
1.1 Origin and History 
First study regarding Bibliometrics was conducted in 1917 by 'Cole' and 'Bale'. 
They wrote on "The History of Comparative anatomy Part-I: A Statistical 
Analysis". 
First term used for this was "Statistical Analysis". 
Henkle (1938), Gosnell(1943VM), Barker (1966) also used the same term 
i.e. 'Statistical Bibliography'. 
In 1968 Pritchard analyzed the term ' Statistical Bibliography' and found to 
be confusing vy/ith 'Statistics' and 'Bibliography on Statistics'. Therefore he coined 
another term i.e. called 'Bibliometrics'. 
Hence, the term Bibliometric has a very recent origin. The term Libra 
metrics, 'Scientometrics', Econometric and Informatrics are also used in literature. 
Bibliometrics is analogus to Ranganathan's librametrics, Russian concept 
'Scientometrics', FIDS 'Informatics' and also to some other well established sub-
disciplines like 'Econometrics', 'Psychometrics', 'Sociometrics' and 'Biometries'. 
1.2 Definitions 
Bibliometrics is that branch of science which studies the behaviour of 
infonnation. 
We can also say that "Bibliometric" is that branch of information theory that 
attempts to analyse quantitatively the properties and behaviour of recorded 
knowledge. 
Different people have defined it in different ways: -
I) Hulme (1923)^: The purpose of Statistical Bibliography is to shed light 
on the process of written communication and of the nature and course 
development of a disdpline by means of counting and analysing the 
various facets of written communication. 
II) Raising (1962) :^ The assembling and interpretation of statistics relating 
to books and periodicals use of books and journals and to 
ascertain in many local situations the general use of books and 
journals. 
III) Pritchard (1969)^: Application of mathematical methods to books and 
other media of communication. 
IV) Fairthorne (1969)®: Quantitative treatment of the properties of recorded 
discourse and behaviour appertaining to it. 
^ HULMES(EW). Statistical bibliography in relation to growth of modem civilization 1923 Grafton, 
Ixmdon. 
* RAISING (LM). Statistical bibliography m the health science. Bull of medical library association 50, 
1962; 450-461. 
* PRITCHARD(Alan). Statistical bibliography of bibliometrics. Jow/Tja/o/dbcwmeM/ar/oM 25; 1988, 179-
191 
FIARTHORNE (RA) Empirical hyperbolic distnbutions (Bradford, Zipf-Mandelbort) for bibliometric description and prediction 
Journal of Documentation 25 , 1969 ,319 
V) Hawkins (1977f: Quantitative analysis of the bibliographical features 
of a body of literature. 
VI) Potter :^ Bibliometric is the study and measurement of the publication 
patterns of all fomis of written communication and their authorship. 
VII) Schrader :^ "Bibliometric is the scientific study of recorded discourse". 
VIII) Broadus^°: Bibliometric is the quantitative study of physical published 
units or of Bibliographic Units of Sun-ogates either. 
IX) Sengupta^ :^ Organization, Classification and Quantitative evolution of 
publication patterns of all macro and micro communications along with 
their authorship by mathematical and statistical calculus. 
X) British Standard Institute^ :^ The study of the use of documents and 
patterns of publication in which mathematical and statistical method 
have been applied. 
2. BIBLIOMETRICS; Its Scope: 
The scope of bibliometric includes the studying of relationship within a 
literature or describing a literature. Typically these descriptions focus on 
consistent pattems involving Authors, Monographs, Journals, Subject, 
Languages Forms. 
Bibliometric studies fall mainly into two broad groups: 
a) Descriptive Studies: Those describing the characteristics or features of 
literature. 
b) Behavioural Studies: Those examining the relationship formed between 
components of a literature. 
The techniques of bibliometric are simple to complex in nature. The basic 
units of bibliometric are all facets of written communication, such as Primary and 
HAWKINS (DT) Unconventional uses of online information retneval system Online bibliometric studies Journal of American 
Society for Information Science 28, 1, 1977, 13-18 
* POTTER (WG) Introduction to bibhometncs Library Trends 30,1981, 5 
SCHRADER (Alvin M) Teaching bibhometncs Library Trends 30, 6, 1981, 15 
BROADUS (RN) The application of citation analysis to collection building Advance in Librarianship 7, 1977, Academic Press 
New York 
SENGUPTA(IN) Bibhometncs and its application In PUSHPA DHYANI, £tf Information Science and Libranes 1990 Atlantic 
New Delhi P256 
Secondary periodicals, Articles, Books, Monographs and other media of 
communication. Bibliometric techniques have extensively applied equally in 
Sociological Studies of Science Infomnation Management, Librarianship, history 
of science including science policy, Study of Science and Scientists and also in 
different branches of Social Science. Bibliometric laws are useful in 
understanding some of the infomation phenomena and may help in planning 
many of the library activities, as they indicate certain basic pattems and 
relationships goveming information items and activities. The study mostly relates 
to quantification of items and their pattern of distribution. Hyperbolic distribution 
and exponential growth are the prominent trends underiying information and 
document phenomena. The studies throw light on the pattem of growth of 
literature, productivity and influence of authors, interrelationship anrong different 
branches of knowledge, distribution of terms in information storage and retrieval 
pattern of collection build up, their use and the like. 
2.1 Purpose of Bibliometrics: 
Pritchard assigned its purpose as to shed light on the process of written 
communication and of the nature and course of development of a descriptive 
means of counting and analyzing the various facts of written communication. 
According to Dr. S. N. Singh "The purpose of bibliometric is to provide 
quantitative analysis of the phenomenon going with documents, their 
organization, use and services in library and Information Centres and Systems. It 
offers to the information worker a type of statistical technique for the study of 
characteristics and attributes of literature and that of communication media. 
The main purpose of bibliometric study is: 
• To find out major form of literature. 
• To prepare a ranked list of journals. 
• To make a comparison between ranked journals. ^ 
• To identify the country with greatest library output. 
• To find out the chronological scattering of all cited literature. 
• To ascertain the amount of utilization of language. 
Some other purposes are: 
• To develop norms and standardization. 
• To regulate inflow of information and communication. 
• To identify authorship and its trends in documents of different subjects. 
• To measure useful news of acilhoc and retrospective SDI services and so 
on. 
3. UTILITY OF BIBLIOMETRIC IN RESEARCH: 
At present, bibliometric work often provides the background for a more 
practical task. It is an established technique covering vA6e area of knowledge. It 
has therefore been able to involve scholars from many of these disciplines. 
Consequently it has attracted scholars from different disciplines or their 
respective fields. Day by day, it is attaining sophistication and complexity having 
national, Intemational and interdisciplinary character. It has established itself as a 
viable and distinctive research technique for studying science of science based 
on bibliographic data. As a matter of fact, its backbone lies in its sound 
theoretical foundation nrK)st efficiently and effectively laid by some pioneers like 
Gross, Lotka, Bradford, Zipf, Derek J. De Sella Price, Bookstein, Massavesik, 
Cole brother, Pritchard, Garfield, Hulme, Fairthorne and many others who are all 
not basically librarians, but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of throwing light to 
various complicated problems faced by many while handling information to 
quantify the process of written communication. It has established itself as a 
viable and distinctive research tool for quantitative measurement of human 
knowledge. Data analysis both of citations and of volume of publications year by 
year can be useful in planning retrospective bibliographies. 
Bibliometric also provides information about the structure of knowledge. Its 
classification studies give information about the subject, language and country 
relationship which is based on literary warrant. Bibliometric is very useful in any 
field of research or in any discipline or it can be used in small and manageable 
ways by individuals, to improve some part of library or information service. 
4. BiBLIOMETRIC LAWS: 
There are three fundamental laws, which laid the formation of bibliometrics: 
4.1 Lotka's inverse square law of scientific productivity. 
4.2 Bradford's law of scattering. 
4.3 Zipf s law of word occurrence. 
4.1 Lotka's Inverse Square Law: 
The fi"equency distribution of productivity of authors of scientific papers 
was first studied by Alfred Lotka, who proposed that the number of authors 
making n contributions is about 1/n^  of those making one contribution, and the 
proportion of all contributors who make a single contribution is about 60 per cent, 
or a{n)=k/n^. 
Where 'a' is the number of authors producing n papers and k a constant. 
In other words, for every 100 authors contributing one article, 25 will contribute 
two articles, about 11 will contribute 3 articles and 6 will contribute 4 articles and 
soon. 
4.2 Bradford's Law of Scattering: 
S.C. Bradford gave this law in 1948. S.C. Bradford examined two 
bibliographies prepared in science library on Applied Geophysics and Lubrication 
and he prepared lists of journals an-anged by decreasing order of source items 
contributed by the journals to the Bibliographies. 
He noticed that in each subject, there were a few very productive sources, large 
number of sources of constantly diminishing productivity. In the list of periodicals 
ranked by diminishing productivity, Bradford identified three groups of periodicals 
that produced approximately the same number of articles on the subject, but the 
number of periodicals in these three equi-productive zones increased by a 
constant factor. 
Based on this he stated this law as," If scientific periodicals are an-anged in order 
of decreasing productivity of articles on a given subject that may be divided into a 
nucleus of periodicals more particulariy devoted to the subject and several 
groups or zones containing the same number of articles as the nucleus vyrfien the 
number of periodicals in the nucleus and succeeding zones will be given as: 
1:n:n2 
4.3 Zipfs Law of Word Occurrence: 
Zipf gave this law In 1949. ZIpf developed and extended an empirical law, as 
observed by Estoup governing a relation between the rank of a word and the 
fi'equency of Its appearance in a long text. 
If V is the rank of a word and 'f is its frequency, then mathematically Zipfs law 
can be stated as follows: 
rf=c, where 'c' Is a constant. 
This law states that in a long textual matter if words are arranged in their 
decreasing order of frequency, then the rank of any given word of the text will be 
inversely proportional to the ft-equency of the occurrence of the word. 
He found that by multiplying the numerical value of each rank (r) by its 
corresponding frequency (f), he obtained a product (c) which is constant 
throughout its text e.g.: 
Rank (r) 
1 
2 
3 
4 
5 
Frequency (f) 
400 
200 
133 
100 
80 
Product (rf)=c 
400 
400 
399 
400 
400 
6 
7 
8 
9 
10 
66 
58 
50 
41 
40 
396 
406 
400 
369 
400 
Table shows distribution of words inversely proportional to the frequency of 
occurrence of the word. 
Thus, These three laws are respectively based on 
(i) Number of authors contributing in a discipline or other field; 
(ii) Distribution of articles in a set of journals; 
(Hi) Ranking word frequency in a paricular set of documents. 
Other Laws: 
The three other important laws that need to be mentioned here are: 
4.4 Price's Square Root Law of Scientific Productivity: 
Derek De Solla Price gave this law in 1963. This law states, that "Half of the 
scientific papers are contributed by the square root of the total number of 
scientific authors". 
4.5 Garfield's Law of Concentration: 
Eugene Garfield enunciated this law in 1971. This law states, that " A basic 
concentration of journals is the common core of nucleus of all fields" 
4.6 Sengupta's Law of Bibfiometrics: 
Sengupta has put this law fonward in 1973, which is also known as off setting 
weightage formula for re-ranking periodicals to avoid discrimination against new 
journals, which necessarily have fewer citation credits. This is basically an 
extension of the Bradford Law 
It states that "during phase of rapid growth of knowledge in a scientific discipline, 
articles of interest to that discipline appear in increasing number of periodicals 
distant from that field". 
Mathematically this law stands In the following form: 
f(x+y)=a+b log(x+y) 
Where f (x+y) is the cumulative number of references in the first (x+y) most 
productive journals, x indicate number of journals in the same discipline and y 
stands for number of journals of unrelated discipline (y>x) and a and b are two 
constants. 
5 Subdivisions of Bibliometrics: 
5.1: Operation Research (Linear Programming, Transport problems) 
5.2 Statistics (Multivariable techniques, trends, correlation). 
5.3 Bibliometric Laws (Laws of Zipf, Lotka and Bradford). 
5.4 Citation Analysis (Networi^ s, Science Policy). 
5.5 Circulation Theory (Models). 
5.6 Information Theory. 
5.7 Theoretical aspects of Information and retrieval. 
6. Appiication of Bibliometrics: 
As bibliometrics lies between the border areas of social science and physical 
sciences, its techniques have extensive applications equally in sociological 
studies of science, information management, librarianship, and history of science 
and also in some other branches of social science and sciences. Some of the 
areas where bibliometrics techniques are consistently being applied are 
enumerated here: 
• To design information services. 
• In library management. 
• Evaluation of indexing services and retrieval system. 
• Weeding and stacking policy. 
• To find out core journals by applying Bradford Law. 
To find out trends in research activities. 
Trends in authorship. 
To find out the distribution of scientific articles or scattering of articles 
through applying Bradford Laws. 
To find out the productivity of scientists by applying Lotka's Law. 
To lead the reader to further studies in the field. 
Help in Preparation of Bibliographies. 
To find out the relative use of different languages. 
To study the use of literature from different countries. 
To study the scattering of subject. 
To study the rate of collaborative research. 
7. Limitations in Application: 
Though most of the studies tend to support the Bradford distribution some other 
researcher; could not get the satisfactory results. Gross found that the scatter of 
research papers among physics journals deviated from that predicted by 
Bradford's Law. Out of 50 Bibliographies studied by Chonez.only six followed the 
law. Therefore, he calls the low pseudo scientific. 
7.1 Lotlca's Law: 
In the case of Lotka's Law it was found to fit in most cases. However the 
value of indexing was found to vary for different groups of scientists. 
Another problem with Lotka's law is that it totally ignores the potential authors 
who have not produced any publication so far. 
7.2. Citation Analysis: 
In case of Citation Analysis, the common arguments against it are: 
• Too much of self-citation and in house citation. 
• Practice or citing only to get the favour of the powerful or to appears 
others. 
• Citation given just to dress up the paper. 
• Variation of citation rate during lifetime of paper. 
U 
• Variation of citation rate witli type of paper and speciality. 
• Negative citation 
Because of all these limitation the empirical nature of these laws are generally 
questioned. 
CONCLUSION: 
Bibliometrics has emerged as the most active field of library and 
information science during the past few decades. It is estimated that the literature 
on this topic occupies more than 25% of the total contribution in library and 
infomnation science. Citation Analysis studies form a major portion of it, pertains 
to the application of bibliometric laws. However, there is a long way to go in 
achieving perfection in the studies. Even the spread of computers for retrieval, 
counting and analysis are unlikely to achieve perfection in the studies. This study 
is merely a method, not a theory. To make it atheory and more useful, ^ 
researchers must concentrate on the (^suaj) factors underiying Bibliometric 
phenomena. The changes that are fi^ equently occupying in the publication 
practices are likely to complicate the studies in future. In such circumstances it is 
advisable to consider the results of such studies as more guidelines rather than 
ends in themselves. 
Bibliometric is a formal scientific subdiscipline that includes the complex of 
mathematical and statistical method, used to analyze bibliographical 
characteristics of documents. It has been recognized as the structure part of the 
methodology of library and information science also. 
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Surfactants and Detergents: An Introduction 
Water, the liquid commonly used for cleaning, has a property called 
surface tension. In the body of the water, each molecule is surrounded and 
attracted by other water nrK)lecules. However, at the surface, those molecules are 
surrounded by other water molecules only on the waterside. A tension is created 
as the water molecules at the surface are pulled into the body of the water. This 
tension causes water to bead upon surfaces [glass, fabric], which shows wetting 
of the sur^ce and inhibits the cleaning process. You can see surface tension at 
work by placing a drop of water onto a counter top. The drop will hold its shape 
and will not spread. 
In the cleaning process, surface tension must be reduced so water can 
spread and wet surfaces. Chemicals that are able to do this effectively are called 
Surface-active agents, or Surfactants. They are said to make water "wetter". 
A surfactant is an organic compound that encompasses in the same molecule 
two dissimilar structural groups, e.g., a water-soluble and a water insoluble 
moiety. The composition, solubility properties, location and relative sizes of these 
dissimilar groups in relation to the overall molecular configuration determine the 
surface activity of a compound. The water soluble moiety is generally referred to 
hydrophilic [water loving], lipophobic and oleo phobic and the water insoluble 
moiety is called hydrophobic [water-hating], lipophilic and oleophilic. The water 
hating ends attach themselves to the soil particles present in or on the fabrics 
being washed, while the water-loving ends are attracted to the water. The 
surfactant molecules surround the soil particles, break them up and force them 
away from the surface of the fabric, then suspend the soil particles in the wash 
water. 
1 . Characteristics of Surfactants 
• It must be soluble in at least one phase of a liquid system. 
14 
• Its molecules are composed of groups with opposing solubility tendencies. 
• At the interphase of a liquid system it must form oriented monolayers and 
its equilibrium concentration at a phase interface is greater than its 
concentration in the bulk of the solution. 
• It forms micelles if the concentration of the solute exceeds a limiting value 
in the bulk of the solution. 
• Solution of surfactants exhibits detergency, foaming, wetting, emulsifying, 
solubilizing and dispersing properties either individually or collectively. 
The term 'surfactants' may be applied to any chemical that exhibits the 
property of orienting itself between two interfaces in such a way that it becomes a 
coupling agent, bringing the interfaces into more intimate contact. The interface 
may be between liquid and gas such as water and air, in which case a foaming 
agent results. Or, the interfaces may be between solid and liquid, such as cotton 
and water, in which case a wetting agent results. Or, the interfaces may be 
between two immiscible liquids, such as water and oil, where the surface -active 
agent lowers the interfadal tension so that an emulsion is formed, in which case 
an emulsifying agent results. If the surface-active agent combines wetting and 
emulsifying properties to a suffecient degree, together with other necessary 
properties, the surface-active agent is called detergent. 
Surface active agents, in general, have some or all of the following properties: 
wetting out, dispersing, emulsifying, penetrating and cleaning. Soap is the oldest, 
the best known, and still the most commonly used surface-active agent. Soap 
has been the main cleaning agent for centuries. However, within the past fifty 
years or so, considerable effort and research have been directed to the 
development of surface active agents to perform specific task and with a view to 
overcome the limitations of soaps, particulariy in hard water and in the presence 
of high salt concentrations. Among the first of the substitute materials developed 
was sulphated caster oil or turicey red oil, next, it was discovered that the sodium 
sulfonate or naphthalene, to which a short chain of carbon atoms had been 
attached, had surface tension depressant properties. 
15 
The earliest of the synthetic detergents to invade the commercial field were the 
sodium salts of the higher alcohol sulfates, which has many of the properties of 
soap. They compared well, as far as detergency, wetting, and foaming power 
were concerned, and in addition, their calcium and magnesium salts were water 
soluble, and did not precipitate from hard water solutions. Then the alkyl aryl 
sulfaonates were introduced, they were stable in hard water and add solutions, 
had excellent detergent and wetting properties, and were manufactured from low-
priced petroleum, rather than the costlier vegetable oil necessary to produce the 
higher alcohol sulfates. 
2. Classification of surfactants 
The surfactants may now be classified according to the raw materials used in 
their manufacture; that is, petroleum and coal tar products, such as the alkyl and 
alkyl-aryl sulfonates; detergent based on synthetic organic chemicals.as the 
sulfonated succinic acid ester, polyglycol ethers; and those based on fats such 
as the sulfated fatty acids, amides and esters. 
For the purpose of application, the surface-active agents are divided into groups 
based on their chemical structure and behavior in solution. Accordingly the 
following classification apply: 
2.1 Anionic Surfactants: 
These are characterized by ffie fact that in water solutions, the molecules ionize 
in such a way that the hydrophilic group carries a negative charge. These are 
further subdivided into the following categories. 
2.1.1 Alkyl aryl sulphonate (e.g. Dodecyl benzene sulphonate) 
2.1.2 Alkyl sulphate and sulphonates 
2.1.3 Sulphated and sulphonates Esters 
2.1.4 Sulphated and Sulphonated amides and amines. 
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2.2 Cationic Surfactants: 
In this group falls a series of compounds, related to ammonium halides and 
called cationic because the organic part of the molecule takes on a positive 
charge. e.g.: Lauryl dimethyl benzol ammonium chloride 
2.3 Non Ionic Surfactants: 
This class is characterized by the fact that it does not ionize in aqueous 
solutions. 
E.g.: Poly ethenoxy glycol Ester of stearic acid 
Polyethenoxy glycol Ester of oleyl alcohol 
2.4 Amphoteric Surfactants. 
These compounds are of comparatively recent development and are 
characterized by containing in their structure both acidic and basic functions 
which vary according to the pH 
E.g. N-substituted amino add derivatives (^-alanines) made by condensation of 
fatty primary amines and acrylic monomers may be represented by 
(I) N =fatty B aminopropionate: R.NHCH2CH2COOM 
Where R=fatty acid; M = cation of hydrogen 
(II) N= fatty B iminodipropionate: RN (CH2CH2COGM)2 
The amphoterism may be descirbed as follows: 
Acid pH range Neutral pH range Basic pH range 
RN*H2CH2CH2COOH i? RN*H2CH2CH2COO- 15 RNHCH2CH2COO-
Cationic Amphoteric Anionic 
In acid media the compounds are cationic and in alkaline media anionic. 
3. Solubility & Surface Activity of Surfactants. 
A Surfactant solute usually displays maximum surface activity and 
functional effectiveness when it is near the threshold of insolubility. Moreover the 
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solubility of surfactant is markedly affected by temperature and electrolyte 
concentrations. Thus for each set of conditions there Is usually an optimum 
solubility balance for each type of surfactant. Relatively small changes in the 
composition of a suriiactant are often sufficient to change its solubility and hence 
its surface activity. There are many ways to effect such changes, for example the 
average nrwlecular weight of the raw material mixture i.e. hydrophobe can be 
increased slightly or the degree of suifonation, sulfonation nation or ethoxylation 
can be increased or decreased. Empirical solubility tests rank with charge 
weights and chemical analysis as control techniques for surfactant manufacturing 
processes. They make it possible to produce to tight specifications by 
compensating for variations in successive lots of raw materials or to adjust a 
process to obtain a range of optimum performance conditions for essentially the 
same products but are pointed to different uses. 
4. Wetting and detergent Structures in Surfoctants 
Correlation of functional properties with molecular structures have been 
sought by numerous investigators. One result has been the identification of 
strong wetting and strong detergent structure. The hydrophilic group of strong 
wetting agents is located at the middle of the hydrophobic chain or at the central 
branching point if the molecule contains two or more chains. Conversely the 
hydrophilic group in strong detergent is located at the end of the hydrophobic 
chain. This may be illustrated by comparing two isomers, sodlumi (n-butyle)-
octyl sulphate and sodium n-dodecyl sulphate 
O-SOsNa 
I 
CH3(CH2)3CH(CH2)6CH3 CH3(CH2)io-CH2-0-S30Na 
Strong Wetting Strong Detergent 
Although the wetting and detersive properties of unformulated anionic and 
non-ionic compounds follow this structural pattern, usefulness of the 
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generalization is limited to the selection of the surfactants for a few specialized 
applications e.g. textile wetting agents. This limitation is due to the pronounced 
superiority of formulated or "built" products over pure compounds for detergency, 
emulsification etc. In formulation, detergency and wetting strength of individual 
components lose much of their significance. Textile wetting efficiency is not 
simply related to surface tension lowering, but dilute aqueous solutions of strong 
wetting agents characteristically have low surface tension. 
5. Effect of surfactant on the properties of Solutions 
A Surfactant changes the properties of a solvent in which It is dissolved to a 
much greater extent than would be expected from its concentration. This marked 
effect is due to 
1. Adsorption at the solution interfaces, 
2. Orientation of the adsorbed Surfactant ions of molecules 
3. Miscelle fomiation in the bulk of the solution, and 
4. Orientation of the surfactant ions or molecules in the micelles 
These effects are caused by the amphipathic structure of a surfactant molecule 
and the magnitude of the effects depends to a large extent on the solubility 
balance of the molecule. An efficient surfactant is usually relatively insoluble as 
individual ions in the bulk of a solution. 
6. Wetting characteristics of Surfactants 
Wetting of a solid by a surfactant solution may represent either the 
displacement of air or some other gas from the solid surface by the solution of a 
liquid, e.g. an oil, from the solid surface. Wettability represents the tendency of a 
solid to be wetted and wetting power the tendency of a liquid to wet a solid. The 
wetting of one liquid by another immiscible liquid is visually apparent by the 
spreading of a film to create a large liquid-liquid interface, and lack of wetting is 
evidenced by the tendency of one liquid to form droplets in the form of lens on 
the surface of the other. 
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The attraction between a solid or liquid to be wetted and the wetting 
solution determines the degree or completeness of wetting that can be attained. 
In practical applications, the speed of wetting may be as important as the 
completeness of wetting at equilibrium. 
Many investigators have pointed out that rate of migration of surfactant 
molecules from the bulk of the solution to maintain the concentration of the 
interface is one limiting factor on the speed of wetting. Dynamic methods for 
measurement of the towering of surface, free energy have been used to estimate 
the significance of this factor. The effectiveness of mechanical agitation, thermal 
agitation or capillerity in bringing the solid or liquid to be wetted quickly into 
intimate contact with the wetting solution often influences the speed of wetting 
more than the migration rate of the surfactant. 
7. Micellar Solubilization of Surfactants 
The spontaneous dissolution of a normally insoluble substance by a 
relatively dilute solution of a surfactant is called Solubilization. The substance 
dissolved is referred to as the Solubilizate and the surfactant as the 
"Solubilizer". There are no simple quantitative relationships between solubilizing 
power of a surfactant and the micellar or surface properties of its solutions. 
Solbilization is primarily a phenomenon of importance in dilute solutions. In more 
concentrated solutions it is some times difficult to distinguish between 
solubilization and cosolvency, which is a temi applied to a mixture of solvents 
that takes into solution a higher concentration of solute than would be expected 
from the sum of their individual solubilizing powers. Solubilization does not 
introduce another phase and solutions containing solubilized material are 
thermodynamically stable. It is a reproducible phenomenon but the rates of 
attainment of equilibrium differ greatly when approached from different directions. 
Surfactants molecules or ions at concentrations above a minimum value 
characteristics of each solvent-solute system associate into aggregates called 
micelles. The term critical miscelle concentration (CMC) is used to denote the 
concentration at which micelles start to form in a system comprising solvents, 
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micelle 
^ 
• Xl^ 
T base : o : X 
M^ •.Of "(CHj)^—CH, 
A soap 
HO- ' ' ' ^ ^ (CH j )—CH3 
A latty aad 
FiGime The lormation of a soap from a latty acid In 
polar media, soaps form micelles, witti Ifie hydrophobic hy<lro-
cartxin chains directed toward the center of a sphere, away from 
the polar solveni The surface of the sphere contains the polar 
carboxylale anions and their positive countenons. 
A synthetic soap, a detergent 
^ fb fib 
flGURE 
cule. 
A micelle of a detergent solubilizing a grease mole-
surfactants, possibly other solutes, and a defined physical environment. The 
CMC of surfactants in aqueous solutions depends on the structure of the 
compounds and the environment, but for many anionics at low electrolyte 
concentrations and room temperature it is dose to 10"^  nrals/litre, for non-ionic 
under comparable condition it Is less about 10"^  moles/liter. In many surfactants 
where the hydrophilic group is unchanged but the size of the hydrophobic group 
is increased, CMC values decrease with increasing size of the hydrophobe for 
both ionic and nonionic types. If the hydrophobic group is held constant, CMC 
values decreases with decreasing ethylene oxide content of non-ionic. Increasing 
the electrolyte concentration decreases CMC values for both anionics and non-
ionics. The CMC of anionic micelles increases as the temperature increases, 
whereas the CMC of nonionics decreases with the increase in temperature as 
would be expected from the cloud point phenomenon. 
Solubilization is a micellar phenomenon that occurs only at concentrations above 
the CMC. It is of considerable importance in non-aqueous applications of 
surfactants particularly where water is the solubilizate. Typical applications are in 
dry cleaning solutions and engine lubricants. Essential oils, vitamins, cosmetic 
emollients, and textile mill processing oils are typical solubilizates in aqueous 
systems. Mixtures of surfactants are generally better solubilizers than the same 
surfactants used individually, lonic-non-ionic combinations are especially 
effective. 
8. Uses of surfactants 
Household and personal products tend to dominate the literature on surfactant 
technology because the sales volume per product is large enough to support 
research and justify investments in manufacturing facilities. Industrial applications 
of surfactants usually represent a much smaller sales volume per item and the 
product research is often conducted either by the user or by a service company 
that supplies a variety of items to consuming industry. Criteria or methodology for 
selection of surfactants for screening in possible applications apparently has not 
been extensively studied. 
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8.1 Household and Personal Products 
Detergency is the predominant function of household and personal products, and 
the trend since the decline of soap and the advent of synthetic detergents has 
been toward functional specialization. A list of the surfactant products now 
offered for home use confirms the effectiveness of this approach to improved 
perfomiance viz., heavy duty laundry detergents, softening rinses, hard-
dishwashing detergents, scouring powders, scouring pads, wall and floor 
cleaners, eanwash detergents rug shampoos, wool detergents, fine fabric 
detergents, metal cleaners, wall paper removers, soap or detergent bars, hair 
shampoos, hair rinses, facial cleaning creams, dentifrices, wateriess hand 
cleaners, herbicide and insecticide sprays, and furniture polishes. At one time 
most of these applications were all dependent on soap as the sur^ce active 
agent. 
8.2 Industrial uses 
Surfactants are widely used outside of the household for cleaning and for many 
other purposes. Often the volume or cost of the surfactant consumed in an 
industrial process is small in compositions to the benefits derived from its use. 
The following list of surfactant applications by industries is indicative of the 
growing importance of this series of products. 
8.2.1 Agriculture 
Surfactants are used in phosphate fertilizers to shorten manufacturing cycle and 
prevent caking during storage. In spray application of herbicides, insecticides and 
fungicides, they are used in wetting, dispersing and suspending of powdered 
pesticides and emulsification of pesticide solutions to promote wetting, spreading 
and penetration of the toxicant. 
8.2.2. Building and Construction 
In paving, they prevent Stripping by improving the bond of asphalt to 
gravel and sand. Their use promote air entrainment in concrete for control of 
density, plasticity and insulating properties etc. 
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8.2.3 Elastomers and Plastics 
In emulsion polymerization they effect the emulsification of monomers by 
solubilization of monomers and catalyst which react in surfactant micelles. They 
also help in stabilization of latexes. In foamed polymers, they effect the 
introduction of air and control of cell size. In latex adhesive they promote wetting 
and thus improve bond strength. In plastic articles, they are used as antistatic 
agents and in plastic coating and laminating they are used as wetting agents. 
8.2.4 Food and Beverage 
In food processing plants, they are used for cleaning and sanitizing walls, floors 
and process equipment. They give improved removal of pesticide residues and 
aid in wax coating of fruits and vegetables. In bakery products and ice creams, 
they solubilize flavor oil, control consistency and retard staling. In beverages, 
they solubilize flavor oils. In crystallization of sugar, they improve washing and 
reduce processing time. In flying with cooking fats and oils, they prevent 
spattering due to superheating and sudden volatilization of water. 
8.2.5 Industrial Cleaning 
in miscellaneous cleaning, janitorial supplies and clothes, they are used for 
cleaning and sanitizing walls, floors, windows, vehicles, engines etc. and as 
detergents for laundry and dry cleaning. In descaling, they are used as wetting 
agents and corrosion inhibitors in acid cleaning of boiler tubes and heat 
exchanges. In wax strippers, they are used to improve wetting and penetrations 
ofthe old finish. 
8.2.6 Leather 
In leather industry, they are used as detergent and emulsifier in degreasing skins, 
to promote wetting and penetration in tanning, as emulsifiers in fat liquoring of 
hides, to promote wetting, penetration and levelling in dyeing. 
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8.2.7 Metals 
In concentration of ores, they are used for wetting and foaming i.e. collecting and 
frothing in ore flotation. In cutting and fomiing of metals, they are used for wetting, 
emulsification, lubrication and corrosion Inhibition in rolling oils, drawing 
lubricants, buffing and grinding compounds. In casting, they are used as mold 
release additives. In rust and scale removal, they are used for wetting, foaming 
and corrosion inhibition in pickling and electrolytic deaning. In electroplating they 
are used for wetting and foaming in electrolytic plating baths. 
8.2.8 Paper 
In pulp treatment, they are used for derinsification, pitch dispersion and washing. 
In paper machine, they are used for defoaming, felt washing colour levelling and 
dispersing. In calandering they are used for wetting and levelling in coating and 
colouring operations. In towel and pads, they are used for wetting to improve 
absorption of moisture. 
8.2.9 Paints and Protective Coatings 
In pigment preparation, they are used for flushing, i.e. promote preferential 
wetting by the paint vehicle, dispersing and wetting of the pigment during 
grinding. In latex paints, they are used to emulsify the oil or polymer, disperse the 
pigment, stabilize the latex, retard sedimentation and pigment separation, nx)dify 
wetting and rheological properties. In waxes and polishes, they are used for 
emulsifying waxes stabilize emulsions and wet substrates in finishes for floor and 
automobiles. 
8.2.10 Petroleum Production and Products 
They are used in drilling fluids to emulsify oils, disperse solids, and modify 
rheological properties of drilling and completion fluids for oil and gas wells. In 
mist drilling, they are used to convert intrusion water to foam in air drilling. In 
work over of producing wells, they are used to emulsify and disperse, sludge and 
sediment in clean out of wells, modify wetting of formation at produdng zone. In 
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producing wells, they are used to demulsity crude petroleum and inhibit corrosion 
of wells, tubing, storage tanks and pipelines. They are used for secondary 
recovery in flooding operations, to release crude oil fi^ om the formation surface, 
i.e. preferential wetting. Their application in refined petroleum products include as 
detergent sludge dispersant and corrosion inhibitor in fuel oil,, crankcase oils and 
turbine oils. 
8.2.11 Textiles 
In the preparation of fibers and filaments, they are used as detergent and 
emulsifier in raw-wool scouring; dispersant in viscose rayon spin baths; lubricant 
and antistat in spinning of hydrophobic filaments. In gray goods preparation, they 
are used for wetting and detergency in slashing and sizing fomiulations; wetting 
and detergency in kier boiling and bleaching of cotton, and carbonizing of wool; 
detergency in scouring piece goods; emulsification of processing oils. In dyeing 
and printing, they are used for wetting, penetration, solubilization, emulsification, 
dye levelling, detergency and dispersion. In finishing of textiles, they are used for 
wetting and emulsification in finishing formulations softening, lubricating and 
antistatic additives to finishes. 
9. Biodegradability of surfactants and water pollution 
The most important disadvantage of detergents in the environmental 
pollution caused by the factory refuse discharged to near by the factory refuse 
discharged to near by water sources. 
Because of great attention being given to water pollution control in recent years, 
Scientists realized that surfactants being developed for use in household and 
industrial detergents which go down the drains to the sewer must be as readily 
decomposable by the microbial action of sewage treatment and of surface 
streams as ordinary constituents of houseliold wastes. It is, therefore, 
necessary to take these factors into consideration while developing any new 
detergent product. There are some substances (surfactants), like tetra proylene 
derived alkyl benzene sulphonate (TPBS), which degrade slowly with persistent 
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residue, while others are more readily decomposable by microorganisms and 
leave no persistent residues. Biodegradability is the ease with which a 
surfactant is decomposed by microbial action. Tests as well as standards 
have been made for biodegradability. However, their standards are not much 
importance because of the fact that biodegradability depends mainly on 
environmental conditions. Materials which may be non-degradable in inefficient 
treatment can be completely decomposed by biological treatment systems. 
Taking all the facts into consideration, the most important step in detergent 
industry is a substitution for tetra propylene benzene sulphonate (TPBS), which 
has v\^ dely been used as detergent raw material. It is used in household 
dishwashing and laundry products. TPBS can be prepared by alkylting benzene 
with propylene tetramer, followed by sulphonation of the tienzene ring. The 
propylene tetramer consists of multitude of branched isomers with little, if any, 
straight chain alkyl groups. 
It has now been found that straight chain material gives readily degradable 
detergent and fit easily into the detergent formulation in which it will replace 
TPBS. More readily degradable surfactant has actually developed a straight 
chain hydrocarbon to make the alkyl benzene. 
In order to improve biodegradability of detergents scientists have attempted to 
supplant the various branched chain alkyl benzene (e.g. TPBS), by straight chain 
alkyl products. These are to be sulphonated after being made into normal or 
straight chain alkyl benzenes. 
10. Strategies for avoiding Surfactants 
Our body has lots of surfaces from external skin right down to the level of cell 
membranes. These surfaces are powerful biological organs, permeable to the 
'right' compounds, actively transporting, actively defending, and containing and 
allowing diffusion. 
Surfactants disrupt and modify all types of surfaces. They are called soaps, 
detergents, conditioners, emulsifiers and solvents. They are found in soaps & 
shower gels, household and industrial cleaners, shampoos, hair conditioners, 
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toothpaste, cosmetics, processed foods, aerosols, liquid fuels, paints, polluted air, 
etc. 
If you allow any of these compounds onto, or into yourself, you will disnjpt the 
functioning of vital surfaces and impair your health. Long-term use of these 
chemicals will cause a reduced life span and chronic illness. 
10.1 Toothpaste 
This has been with us since the development of that ubiquitous detergent... 
sodium lauryl sulphate. Toothpaste is vigorously marketed by models with 
gleaming teeth, living glorious lives and by funny cartoon figures. It is, according 
to the advertising, a magic shield...fending off the nasty germs, adding minerals 
to our teeth, providing a 24-hour sentry in our mouths, and cleaning them as well. 
Toothpaste does do some good things. It removes leftover food and plaque from 
your teeth and prevents bacteria building up. The mineral in it may be good for 
some people who are deficient in them due to poor diet or constitution (they 
should change their diet to an ayurvedic one and/or improve their constitutions 
with Yoga). Now the bad news... the chemical (fluorides & phosphates) and the 
detergent (detergent= sodium lauryl sulphate), attack the surfaces lining the 
respiratory system and digestive system when inserted in your mouth. After 
many years of repeacted assault the immune system becomes over-sensitized 
and when the toothpaste is used an allergic reaction can result. Every one will 
suffer immune system damage. Use bariey flour and sodium bicarbonate 75:25 
to clean your teeth. 
10.2 Soap 1^ 4/ 
Do not fooled by modern advertizing, which promotes soap-less .body 
cleaners. These are just detergents of some sort even though there is no 'soap' 
in them. 
These sodium salts of fatty acids are widely used on the external skin. They 
remove the layer of essential fatty acids on the surface of the skin and destroy 
the integrity of the skin, making it more pemieable and developing cracks. The 
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hands are especially vulnerable. The immune system is overtaxed dealing with 
the problem. Clean up your diet and get rid of all stale food, this will eliminate the 
toxins that are normally excreted through the skin and you will not get that sticky, 
dirty feeling. You will not need to scrub off these toxins with soap. Mechanics and 
gardeners can rub vegetable oil into their hands to dissolve oils and grime and 
then wipe with a paper towel. 
Use bariey flour, like talcum powder, on grimy spots and then shower. Use a 
body brush in the shower to gently massage the skin. Use cold pressed organic 
sesame oil or ghee massaged on the skin after washing. 
10.3 Detergents 
Take great care that these do not contact your body by using rubber gloves 
and protective clothing. When taking off the gloves wash them in clean water first 
so that nothing gets on your hands when you remove them. Turn them inside out 
as they come off so that they dry out and the detergent contaminated surface is 
inside. Turn them back the right way by inflating them with a puff from the lungs. 
If there is a leak or you allow detergent inside the glove, immediately remove it 
and replace the glove and wash as appropriate. 
10.4 Shampoo and Body Gels 
These are made from a detergent called sodium lauryl sulphate (see 
Toothpaste). Replace by massaging bariey flour into your hair to remove excess 
oil and then wash with warm water. Brush with a soft brush and anoint with 
coconut oil If dry. Your naturopath may have hair tonics containing beneficial 
herbs if necessary. 
10.5 Conditioners 
These are emulsions of detergents attached to oil molecules. They damage 
the skin as shampoo does and in addition leave behind an oily layer on the skin 
and hair. This oil is not the 'right' one for your skin. Only cold pressed veggie oils 
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and ghee should be used on the body. Coconut oil in small amounts should be 
rubbed in the hair. See Shampoo 
10.6 Cosmetics 
These contain mixtures of oil, water and emulsifiers (e.g. Hand cream). The 
oil will not be 'right' and the emulsifiers are toxic. Clean up your diet, use only 
cold pressed sesame oil and / or clarified butter, get rid of soap, and your skin 
will be like a baby's. For even better skin perfomi amaroli. 
10.7 Emulsifiers and Processed Foods 
Many processed foods contain emulsifiers to stabilize them and prevent 
separation in storage. These compounds interfere with the digestive system and 
lining, causing indigestion. Toxins enter the body and tax the immune system. 
Eat only fresh organic foods, in accord with your nature and processed by a 
trained Ayurvedic cook just before eating. 
10.8 Solvents 
Whenever you need to use any hydrocarbon solvents, such as aerosols 
(powered by butane), fuels. Paints etc. then take precautions so that they do not 
touch your skin and the fumes do not go into your lungs. Change to water based 
products. Use gloves and breathing equipment. 
11. Detergents 
We know that soap lowers the surface tension of water and lowering in 
surface tension can be easily effected by dissolving soap in water. This property 
of soap is an important factor in its cleaning action. There is another important 
property of soap solutions which plays most important part in the cleaning action. 
This property is of emulsifying oils and fats. 
In the light of two important properties, just given of the cleaning power of 
soap, attempts were made in Germany and other countries, owing to a shortage 
of fats during world war I to produce other substances called Detergents, very 
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different in chemical nature from an ordinary soap or salt of a fatty acid. For 
example, some acids were first prepared by the action of sulphuric acid on higher 
unsaturated hydrocartwns containing 10-18 carbon atoms, The sodium salts of 
these adds were found to reduce the surface tension of water and to have 
valuable wetting and detergent properties. 
" A detergent may be regarded as a chemical formation which 
essentially consists of surface active agents or surfactants and subsidiary 
constituents such as fillers, builders, boosters etc." 
The detergent may be in the form of solid, liquid, paste or powder. 
Synthetic detergents as well as wetting agents of varied chemical nature and 
with properties which make them specially suitable for specific purposes, are 
now being manufactured. They find extensive use, not only as detergent 
substitutes for soaps, but also as wetting agents in dyeing to increase the 
effectiveness of insecticides spray and for many other purposed. A large amount 
of edible oils and fats, which is being consumed in manufacture of soap, has now 
become available for human consumption by the introduction of soapless 
detergents. In general, the synthetic detergent is used to indicate a synthetic 
material which is used to indicate a synthetic material which is used for cleaning 
and usually does not include soap. The cleaning action of surface-active agents 
(present in detergents) depends upon the property of decreasing surface tension 
or interfaclal tension at the boundary surface between two phases of matter 
(liquid-gas or liquid-liquid) 
The most important advantages of the synthetic detergent is better wetting 
and cleaning action and consumption by hard water, because of higher solubility 
of their Ca^^and Mg^* ions. 
12. Principal groups of Synthetic Detergents 
Synthetic detergents, like soap, are compounds, which have a tendency to 
dissolve in water and also in oils and other non-aqueous materials under certain 
conditions. Hence most of them are a combination of water attracting, or 
hydrophilic groups on one end of the molecule, with water repelling or 
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hydrophobic groups, on the other. The hydrophilic or water attracting groups 
make the compound soluble in water, whereas hydrophobic or water repelling 
groups make the compound oil soluble. 
When detergent is added to water containing some non-aqueous material, 
such as oil, the molecules of the surface active agent orient themselves in such a 
manner that the hydrophilic or water loving groups projects in water and 
hydrophobic or water hating group dissolves in the oil. As a result, interfadal 
tension between water and oil is reduced and an emulsion is produced when 
such a mixture is shaken. 
In many cases, the hydrophilic group is usually introduced synthetically to a 
hydrophilic material in order to get a compound which is soluble in water. For 
example, lauryl alcohol (CH3(CH2)ioCH20H alnxjst insoluble in water, but when 
it is sulphonated, the resulting product CH3(CH2)ioCH20S020H is soluble in all 
proportions. The alkali salt of it is a good detergent. 
It should, however, be noted that the fonnation of detergent does not depend 
upon the solubility but on the ratio of the molecular v^ reight of the hydrophobic to 
that of hydrophilic part of the molecule. For example, detergent formed by the 
action of 10 molecules of ethylene oxide on lauryl alcohol is soluble in water and 
Is a good detergent, but the same compound formed by the action of 5 molecules 
of ethylene oxide on lauryl alcohol is neither soluble in water nor a good 
detergent. 
13 Classifications of Detergents 
13.1 Anionic Detergents: are those whose detergent property is due to 
these anions in the solution. In order to develop full detergency in the compounds, 
the anions are neutralized with an alkaline or basic material. 
Anionic detergents dissociate into a long chain anion which acts as the 
hydrophilic end, and the long carbon chain as the hydrophobic end. 
Example: Sulphated fatty alcohols 
Alkyl benzene Sulphonates(ABS) 
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The sulphated products are stable in hard water, but pH sensitive in acidic 
and alkaline medium. 
13.2 Cationic Detergents 
Cationic detergents are those whose detergent property is due to the 
presence of cations in solution. 
Cationic detergents are tetra alkyl ammonium salts with a long chain 
hydrocarbon part which acts as hydrophobic end and cataionic nitrogen 
constitutes the hydrophilic end. Cationic detergents are not important as 
detergents and have applications as fabric softeners, antibacterials and aligicidal 
agents. 
Example: Amine acetates 
Alkyl trimehyl amrrxinium chloride 
13.3 Non - Ionic Detergents 
Non-ionic detergents do not contain any ionic molecule. Non-ionic 
detergents are polyethylene oxide derivatives having the composition 
R-X-CH2-CH2-(0-CH2-CH2)n-OH 
Where, 
X= -O-, -COO, -N-, -S-, -C-N- etc 
O 
In these detergents, the hydrocarbon part is hydrophobic and alcoholic part is 
hydrophilic. The alcoholic part undergoes solvation with water through hydrogen 
bonding. These detergents are used as grease emulsifiers. 
Example: Ethylene oxide condensates of alkyl phenols. 
Fatty amine oxides 
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13.4 Amophoteric Detergents 
Amphoteric detergents contain both acidic as well as basic groups in the 
same molecule. These detergents are used in the manufacture of toothpaste, 
shampoos, cosmetics and water emulsion paints. Example: sodium lauryl 
sarcosinate or deriphat. 
14.SUBSIDIARY CONSTITUENTS OF DETERGENTS 
14.1 BUILDER 
The builder is the second most Important Ingredient in a detergent formula 
because it enhances or "builds" the cleaning efficiency of the surfactant by 
inactivating water hardness minerals. 
Builders provide one or more of the following functions: 
• Soften water by trying up water hardness 
• Help prevent water hardness ions from Interacting with negatively charged 
surfactants so surfactants can concentrate on soil removal 
• Increase the efficiency of the surfactant system 
• Most provide a desirable level of alkalinity, which aids cleaning 
• Most disperse and suspend soils and prevent their redeposition 
Builders are used in general purpose laundry powders and liquids but not in light 
duty detergents (powders and liquids). Most general purpose liquids contain 
builders such as citrate, but some are unbuilt. The unbuilt liquids use surfactants 
which are less hardness sensitive, instead of including a builder to minimize 
interactions with water hardness minerals. The general purpose liquids should 
not be confused with light duty liquids, which are designed primarily for washing 
dishes by hand. 
Builders soften water by sequestration, precipitation or ion exchange. 
14.1.1 Sequestering Builders 
Sequestering builders, such as polyphosphates, inactivate water hardness 
mineral ions and hold them tightly in solutions. Another builder, citrate, while not 
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as strong a sequestrant as phosphate, contributes to detergency perfomiance in 
some types of heavy duty liquid detergents. 
14.1.2 Precipitating Builders 
A precipitating builder, such as sodium carbonate or sodium silicate, removes 
water hardness ions by a nonreversible reaction, forming an insoluble substance 
or precipitant. They are especially effective on calcium ions. 
14.1.3 Ion Exchange Builders 
An ion exchange builder, such as alumino silicate (zeolite) , is an insoluble 
material which ties up calcium hardness minerals. 
14.2 ADDITIONAL INGREDIENTS 
14.2.1 Antiredeposition Agents 
Anti redeposition agents may be made from complex cellulosic materials 
such as carboxy methyl cellulose (CMC), 
or synthetic materials such as polyethylene glycol and polyacrylates. They aid in 
preventing loosened soil from redeposition onto cleaned fabrics. Polyphosphate 
builders also help in reducing redeposition. 
Light duty liquids designed for hand dishwashing do not contain antiredeposition 
agents. 
14.2.2 Corrosion Inhibitor 
Corrosion inhibitor, usually sodium silicate, helps protect washer parts from 
corrosion. 
Light duty liquids designed for hand dishwashing do not contain corrosion 
inhibitors as they are not intended for use in a washing machine. 
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14.2.3 Fluorescent Whitening Agents 
Fluorescent whitening agents (FWAs or brighteners) are complex organic 
molecules which adhere to fabrics as though they were dyes. Ultraviolet energy 
is absorbed, converted and emitted as visible blue light to enhance fabric 
appearance and maintain whiteness or brightness. The light duty liquids 
designed for hand dishwashing do not contain FWAs. 
14.2.4 Processing Aids 
Processing aids cover a considerable list of ingredients such as sodium sulfate, 
water, solvents like alcohol, or xylene sulfonate . They provide the product with 
the right physical properties for its intended use. Sodium sulfate, for example, 
helps provide crisp, firee-flowing powders. Alcohols are often used in liquid 
products where they serve as solvents for the detergent ingredients, adjust the 
viscosity and prevent product seperation. Since the water content of liquids is 
fairly high, 
alcohols also provide protection to the product under extremely cold storage 
conditions by lowering the freezing point. 
14.2.5 Colorants 
Colorants are added to lend an individuality to the product or dramatize a special 
additive contributing to product performance. Additionally, blue colorants may 
provide a bluing which imparts a desirable blue/white color to white fabrics. 
14.2.6 Fragrances 
Fragrances provide three functions, regardless of the scent used. They cover the 
chemical odor of the detergent and the odor of soils in the washing solution. Plus, 
they impart a pleasant scent to fabrics, thus reinforcing the clean perfomiance. 
Additionally, a fragrance contributes to the character of the product. Some 
detergents are offered in unscented versions, appealing to consumers who prefer 
low or no scent on laundry. They may also appeal to people whose skin is 
sensitive to fragrance ingredients. 
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14.2.7 Opacifiers 
Opacifiers are used in some liquid products to provide a rich, creamy, opaque 
appearance. 
14.2.8 Oxygen Bleach 
Oxygen bleach provides the detergent with an all-fabric bleaching action for stain 
and soil removal. The most common agent used is sodium perboratetetrahydrate, 
but sodium percarbonate can be used. 
Recently, activated bleach systems have been introduced that provide effective 
fabric whitening at today's lower wash temperatures. 
14.2.9 Enzymes 
Enzymes aid in breaking down complex soils, especially proteins such as grass 
and blood, so that these soils can be more easily removed by other detergent 
ingredients. 
14.2.10 Suds Control Agents 
Suds control agents are used as suds stabilizers or suppressors Suds stabilizers 
are limited to detergents, such as light duty products, where lasting, voluminous 
suds are desirable. Suds suppressors inhibit sudsing or control it at a low level. 
Special long chain soaps are one class of compounds used to control sudsing in 
powder and liquid laundry detergents. 
14.2.11 Fabric Softening Agents 
Fabric softening agents imparts softness and control static electricity in fabrics. 
Cationic surfactants (e.g., quaternary ammonium compounds) are commonly 
used. 
36 
14.2.12 Other Ingredients 
Other ingredients may be added to a laundry detergent system to provide 
specialized performance or convenience. 
15 Advantages of Detergents over Soaps 
Although soap still continues to be an important surface active agent 
for a host of household and industrial applications, the demand for various 
synthetic detergents has lately risen considerably in the world market and these 
are manufactured and sold on commercial scale in constantly increasing 
quantities.This global performance for synthetic detergents may be attributed to 
the following distinct advantages which can be obtained by their use: 
15.1 They can be specially formulated to meet the different detergency loads 
while the soap is comparatively fixed in composition by the natural distribution of 
fatty acids in oil and fats. 
15.2 They are more or less equally effective in both hard and soft water while 
common soap is rather inefficient in hard waters. 
15.3 Being available in powder or liquid forms, they dissolve easily in water 
requiring lesser efforts in washing clothes, especially the synthetic fibre clothes, 
as compared to the laundry soap bars. 
15.4 Being based on chemical raw materials rather than naturally occurring oils, 
their production can always be increased to meet the demand. This is particulary 
more so in the Indian context where the various fatty oils, notably the edible oils 
need be conserved for use in other purposes. 
16. CONCLUSION 
As water, the liquid commonly used for cleaning, has a property called 
surface tension. This tension causes water to bead up on surfaces which slows 
wetting of the surface and inhibits the cleaning process. In the cleaning process, 
surface tension must be reduced so water can spread and wet surfaces. Thus, 
there are chemicals that are able to do this effectively and are called surface 
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active agents or surfactants. Surfactants, in general, have some or all the 
following properties: wetting out, dispersing, emulsifying, penetrating and 
cleaning. Soap is the oldest, the l)est known, and still the nrost commonly used 
surface-active agent. Soap has been the main cleansing agent for centuries. 
However, within the past fifty years or so, considerable effort and research have 
been directed to the development of surfactants to perform specific tasks and 
v\nth a view to overcome the limitations of soaps, particularly in hard water and in 
the presence of high salt concentrations. 
The earliest of the synthetic detergents to invade the commercial field were 
the sodium salts of the higher alcohol sulfates, which has many of the properties 
of soap. They compared well, as far as detergency, wetting and foaming power 
were concerned; and in addition their calcium and magnesium salts were water 
soluble and did not precipitate from hard water solutions. Then the alkyl aryl 
sulfonates were introduced, they were stable in hard water and acid solutions, 
had excellent detergent and wetting properties, and were manufactured from low 
priced petroleum, rather than the costlier vegetable oils necessary to produce the 
higher alcohol sulfates. 
The most important disadvantage of detergents is the environmental 
pollution caused by the factory refuse discharged to nearby water resources. In 
order to improve the biodegradability of detergents, scientist have attempted to 
supplant the various branched chain alkyl benzenes (e.g .TPBS), by straight 
chain alkyl products. 
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OBJECTIVES AND METHODOLOGY OF BIBLIOMETRIC STUDY 
Due to the multidimensional growth of knowledge Librarians and Infonnation 
Scientists are facing great problem in acquisition, organization and dissemination 
of infomnation. In view of infonnation explosion the acquisition and organization 
of information is a challenge for the librarians. Because libraries are labour 
intensive organization, it is necessary to have need-based collection to meet the 
requirements of maximum number of library users within limited resource. 
Prof. Bernal has reported that literature growth is six folds more than the 
population growth and if some method is not introduced it will lead towards the 
literature deluge. 
Due to the huge amount of literature and limited financial resources it is rather 
impossible to acquire everything. The document selection must be done 
according to the information needs of users. For this purpose librarians have 
conducted a number of user studies that study the use of information by reader. 
User studies can be done in two ways: 
a) In terms of information and its user and 
b) In terms of user and his information 
The first kind of study is the analysis through its artifacts. Britain calls this study 
as the 'systematic' approach to study the use of literature. In 1963 Pritchard 
introduced the term 'Bibliometrics' to this study, which is now one of the well-
recognized and dependable technique for research in the field of library and 
information science. 
1. OBJECTIVES 
1.1) To find out the most used pattern of different types of documents i.e. 
books, journals, reports, standards, patents etc. 
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1.2) To know about the use of literature from different countries to find 
out the country producing most of the literature. 
1.3) To know the most productive year / years of the literature published 
on the subject. 
1.4) To find out the most dominating language(s) in which the most of 
the articles on the subject have been produced. 
1.5) To know the core periodicals containing the most of the published 
literature 
1.6) To know eminent personalities in the field of Surfactants and 
detergents. 
1.7) To study the rate of collaborative research that can be effectively 
measured from the number of authors in papers. 
1.8) To show the interdisciplinary character of the subject under study. 
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2. METHODOLOGY OF BIBLIOMETRICS 
We can discuss the methodology of Bibliometrics under the following points: 
Selection of Source Documents 
I 
Formulation of Hypothesis 
I 
Collection of Data 
I 
Analysis and Interpretation of data 
I 
Conclusion 
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2.1 Selection of Source Document 
The first and foremost task is to select the source document from which 
data is to be drawn. Chemical Abstract, which is published by American 
Chemical Society, U.S.A. since 1907, is the most authoritative and 
comprehensive source material on the subject. I have scanned two volumes of 
Chemical Abstract for the year 1999-2000 to collect 5075 references on the 
subject 'Surfactants and Detergents'. 
As in the literature mostly the word Surfactants have been used for 
Surface Active Agents. Therefore I have modified the title as Surfactants and 
Detergents 
Chemical Abstract is found to be most comprehensive guide to the chemical 
literature of the world. 
Due to the rapid growth of the list of source journals and due to the geographic 
and linguistic bias data has been collected from the secondary source like 
Chemical Abstract instead of any primary source. 
For this purpose I have chosen two volumes of Chemical Abstract (i.e. 1999, 
2000) as the source document. 
2.2 Formulation of Hypothesis 
Hypothesis is the tentative generalization of the problem. One should be very 
careful during the Fomiulation of Hypothesis because result of the problem 
completely depends upon it, othenwise it will lead to the wrong conclusion. 
Regarding the present problem of Bibliometric study/ Hypothesis, which I have 
drawn.(i^^given below: 
2.2.1 Patents may be the most used form of document. 
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2.2.2 There will be great influence of team research in the field of Surfactants 
and Detergents 
2.2.3 There will be significant difference among countries regarding Geographical 
Scattering of articles in the field of Surfactants and Detergents. 
2.2.4 English language will be the most used language by the authors for writing 
articles in the field of 'Surfactants and Detergents'. 
2.2.5 Research output in 'Surfactants and Detergents' is increasing year by year. 
2.3 Collection of Data 
Data pertaining to the field of 'Surfactants and Detergents' was collected from 
Chemical Abs tract on 5 x 3 catalogue cards. Each reference consisted of 
information about author, title, name of periodical, place, year, language and 
form of document. In other words, we can say that a bibliography was created on 
cards and these cards are arranged and rearranged during the analysis. 
2.4 Analysis 
The data consisting of 5075 entries was collected and analyzed under the 
following headings: 
2.4.1 Ranking of Periodicals 
2.4.2 Geographical Scattering of Items 
2.4.3 Year wise Distribution of Items 
2.4.4 Language wise Distribution of items 
2.4.5 Subject Dispersion 
2.4.6 Form wise Distribution 
2.4.7 Ranking of Authors 
2.4.8 Application of Bibliometric Laws 
2.4.1 Ranking of Periodicals 
The main objective of this study is to find out the core periodicals containing the 
research literature on Surfactants and Detergents. To conduct this study, the 
items published in different periodicals are grouped together and counted. 
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Information about the most productive periodicals on the subject is much useful 
for the librarians as well as for research scholars. After the identification of core 
periodicals in the field, ranking of periodicals is done and tabulated. 
2.4.2 Geographical Scattering of Items 
This Is done to determine the geographical scattering of item while studying the 
use pattern of research literature in the subject under study. The inforrnation was \^^ 
collected f romthe^^om^yveabs^ which cleariy gives the place / 
of origin of each item. The entries were then grouped on the basis of their 
country of origin. They were then counted and ranked in a table. 
2.4.3 Year wise Distribution of Items 
With the help of this study, currency of infomiation in the secondary source may 
be useful in finding out the most productive year of items ranked. Through this 
study we know that how many articles were published in which year. The 
information about the period of origin of the item can be easily known by the 
bibliographic information given in Chemical Abstract. 
2.4.4 Language wise Distribution 
It is also important to know the most dominant language used in scientific 
communication on the subject, because Chemiical Abstract reports items 
published firom different countries in different languages. This information given 
along with informative abstract in the Chemical Abstract is analyzed and 
tabulated. 
2.4.5 Subject Dispersion 
Though most of the literature on a given subject Is published in some core 
journals but sometimes some material of research value is published in the 
journals belonging to related fields. It is, therefore, important to know the 
interdisciplinary nature of the subject. Subject dispersion analysis is done on the 
basis of subject field of periodicals, the information about which was obtained 
44 
. .^^ 
from Ulrich International Periodical Directory (SS*^  ed.). The analysis not only 
identifies the core subjects where most of the articles on the subject Surfactants 
and Detergents are published but also the subject publishing some relevant 
information. Thus, it will show the interdisciplinary nature of the subject. 
2.4.6 Form wise Distribution 
Document on any subject are published in different forms like periodical articles, 
research reports, bulletins and patents. It is important to know the most popular 
form of document. For this purpose, the information about the form document 
was collected and tabulated. 
2.4.7 Ranking of Authors 
This is done to know the eminent personalities in the subject. The data cards of 
different contributors in the field were separated out. The number of cards under 
each name were counted and tabulated. Authors are then ranked in order of 
decreasing productivity. 
2.4.8 Application of Bibliometric Laws 
The whole study depends upon the application of bibliometric laws such as Lotka, 
Bradford and Zipfs Law. For checking the validity of these laws, they will be 
individually applied on the analyzed data. 
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CHAPTER - IV 
DATA ANALYSIS, INTERPRETATION AND PRESENTATION 
Two volumes of Chemical Abstract for the year 1999-2000 were consulted for 
collecting a total of 5075 data items. The volume of 1999 contained 2368 items 
and the volume of 2000 contained 2707 items. Collected data was analyzed as 
under: 
1. Ranking of Periodicals: 
Periodicals play a vital role in scientific communication as well as for 
dissemination of information because periodicals are the sources of current 
information. Periodicals that contribute most of the literature in every subject 
field are called core journals. Identification of core journals in the subject 
under study will be useful from the point of view of scientists and librarians 
alike. 
The main aim of the present study is to identify the most important journal 
containing the most of the literature of research value in the field of 
Surfactants and Detergents. This information of core journals in various 
subjects will go a long way in preparing the subscription list of periodicals by 
libraries. The infomiation is useful for the information scientists as well. 
In the collected data, all the 5075 references have been published in 405 
periodicals and by 20 patents organizations which have been ranked upto 33 
positions. However, the Table - 1 lists only 178 periodicals, showing 32 rank 
positions. These are periodicals in which frequency of occurrence of items is 
upto 2. The periodicals with less than 2 items have not been considered. 
Table - 1 shows that the first rank was occupied by the journal "Riyong 
Huaxue Gongye" which accounts for 1.71% of total references. Next four 
positions are occupied by the journals like 'Journal of Surfactants and 
Detergents' (1.30%), 'Surfactant Science Series' (1.12%), 'Communication 
Journal of Commercial Detergents' (0.82%) and Jingxi Huagong (0.76%) 
respectively. 
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10.57% of the total, appeared in those periodicals. They may be regarded as 
core journals in the field. 
The references having their frequency of occurrence in the range of 10 -
29 are 16, those, in the range of 3 - 9 is 74 and in the range of 1 - 2 is 316. It 
is therefore, obvious that though most of the literature constituting 10.57 
appeared in 12 periodicals, the number of periodicals had been increasing for 
finding out much less number of items i.e. as many as 74 periodicals are 
required for 6.79% of items. This is in accordance with Bradford's Law of 
Scattering. 
The present ranking list should be of use for the libraries in taking policy 
decisions regarding the subscription list of periodicals. It will be equally 
important for the documentalists in preparing an exhaustive documentation 
list. The study may be useful for the scientists, as they know the core journals 
carrying the highest percentage of items. 
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TABLE - 1 
RANKING OF PERIODICALS 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
13 
14 
15 
16 
16 
17 
18 
19 
20 
21 
21 
21 
22 
23 
23 
24 
24 
24 
24 
Name of Periodicals 
Jpn. Kokai Tokyo koho JP 
Pet. Int. Appl. WO 
U.S. U.S 
Faming Zhuanli Shenqing 
Gongkai Shuomingshu CN 
Ger. Offen DE 
Eur. Pat. Appl. 
Republic Korea KR 
Riyong Huaxue Gongye 
Journal of Surfactants and 
Detergents 
Surfactant Science Series 
Russian RU 
Communication Journal of 
Commercial Detergent 
Rome RO 
Jingxi Huagong 
Tenside Surfactants Detergents 
Langmuir 
Proceedings of world conference 
on Detergents : Srategies for 
21st century 
Colloids and Surfaces 
Nihon Yukagakkaishi 
Britain UK Pat. Appl. GB 
Canadian Pat. Appl. CA 
Annual Surfactants Review 
Riv. Ital Sostanze Greasse 
Journal of Dispersion Science & 
Technology 
France. Demande FR. 
Spec. Publ-R. Soc. Chem. 
Huaxue Shijie 
Colloid & Polymer Science 
Analytical Chimica Acta 
Alkyl Polyglycosides 
Braz Pedido PI BR 
Przemysl Chemicz 
Frequency 
1282 
993 
387 
298 
261 
221 
163 
87 
66 
57 
44 
42 
39 
39 
36 
35 
31 
31 
30 
29 
17 
16 
14 
14 
14 
13 
12 
12 
10 
10 
10 
10 
%Frequency 
25.26 
19.56 
7.62 
5.87 
5.14 
4.35 
3.21 
1.71 
1.30 
1.12 
0.86 
0.82 
0.76 
0.76 
0.70 
0.68 
0.61 
0.61 
0.59 
0.57 
0.33 
0.31 
0.27 
0.27 
0.27 
0.25 
0.23 
0.23 
0.19 
0.19 
0.19 
0.19 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
24 
24 
25 
25 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
29 
29 
29 
29 
29 
29 
29 
29 
29 
30 
30 
Res. Disel 
Surfactants 
Journal of Chromatography A 
Journal of Colloid Interface 
Science 
Journal of Physical Chemistry B 
Chimica Oggi 
Colloidal Journal.of the USSR 
SOFW Journal 
Huaxue Qingxi 
Huagong Shikan 
ACS Symposium Series 
Polymer Preprints. 
Span. ES 
Industrial Engineering and 
Chemical Research 
Applied Organometallic 
Chemistry 
Proc. World Conf. Palm Coconut 
Oils 21^* Century 1998 
Fenxi Hauxue 
Journal of Inclusion Phenomena 
and Macrocyclic Chemistry 
Xiandai Huagong 
Guangdong Huagong 
Dissertation Abstracts 
International B 
Kongop Hwahak 
Shanghai Huagong 
Huagong Jinzhan 
Bunseki Kagaku 
Progress in Colloid and Polymer 
Science. 
Prog. Trends Rheon V Proc. Eur. 
Rheol. Conf. 5th 
Fresenius Journal of Analytical 
Chemistry 
Journal of Fluorine Chemistry 
Uzb. KhimZh. 
Chromatographia 
Olaj, Swappan, kozmet 
Zh. Prikl. Khim 
Info Chim Mag. 
Analytical Chemistry 
Analytical Sciences 
10 
10 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
0.19 
0.19 
0.17 
0.17 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.13 
0.13 
0.13 
0.13 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.07 
0.07 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
Bol. INTEXTER Inst. Invest Text 
Coop Ind. 
Pol. PL 
Polymer 
Rapid Commun Mass spectrum 
Recent Research and 
Development in Pure and 
Applied Analytical Chemistry 
Jiemian Kexue Huizhi 
Wuli Huaxue Xuebao 
Talanta 
Text. Chem. Color. Am. Dyest. 
Rep. 
Khim. Prom-St. (Moscow) 
Mater. Technology 
Hyomen 
Henan Huagong 
Analytical Science and 
Technology 
Book-Pap-Int Conf. Exhib, 
AATCC 
Pat Specif. (Aust.) 
Pige Huagong 
Rev. Chemical Engineering. 
Rev. Roum Chem. 
Feijinshukuang 
Journal of Analytical Chemistry 
Journal of Chemical Technology 
and Biotechnology 
Current Topic in Colloid and 
Interface Science. 
Yokohoma-shiritsu Daigaku 
Ranso, shizen kagaku keiretsu 
Vestsi Nats. Akad Naunk 
Belarus!, Ser. Khim. Naunk 
Chim Chemical Letters 
Grasas Aceites (Sevilla) 
Guangzhou Huagong 
Ger. Gebrauchsmusterschrift DE 
Wuxi Qinggong Daxue Xuebao 
Zairyo Gijutsu 
Tianran Chanwu Yanjin Yu Kaifa 
Kagaku to Kogyo (osaka) 
Sepu 
Indian Journal of Chemistry: 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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3 
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Section A 
Izv. Vyssh. Uchebn. Zaved.,Khim 
Huanan Ligong Danue Xuebao, 
Ziram Kexueban Huadong 
Huaxue Yanjiu Yu Yingyong 
Huadong Ligong Daxue Xuebao 
Current Opinion in Colloid and 
Interface Science. 
Analytical Taschenb 
Asian Journal of Chemistry 
ASTM Spec. Tech. Publications 
Actualite Chimique 
Adsorption Science and 
Technology 
Angewandte Chemie: 
International Edition. 
Applied Catalysis A 
Analyst 
Ariake Kogyo Koto Senmon 
Gakko Kiyo 
Bulletin of Chemical Society of 
Japan 
Electrophoresis 
Europhysics News 
Europhysics Letters 
Electroanalysis 
Eco. Ind. 
Polymeric Materials Science and 
Engineering 
Polyurethanes Expo '98 
Proceedings 
Physics of Condens Matter 
Physica B 
Risoe Natt. Lab.,(Rep.)Risoe 
Proceedings of International 
Symposium on Cyclodextrins, 9th 
1998 
Rheol. Ser. 
Fibres Text. East. Eur 
Fangzhi Xuebao 
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Journal of Applied Polymer 
Science. 
Journal of High Resolution 
Chromatography 
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0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
Journal of Therm.Anal.Calorim 
Journal of Mass Spectrometry 
Journal of Macromolecular 
Science 
Journal of Oil Palm Research 
Ukr. Fiz Zh. 
Chemik 
Carbohydrate Polymers 
Chemlcke Listy 
Chemosphere 
Chemical Engineering and 
Technology 
Chemical and Environmental 
Research 
Chemical Letters 
Chemical Analysis(Warsaw) 
Chinese Journal Of Chemistry 
Chim. Ind (Milan) 
Cailiao Baohu 
Gaofenzi Xuebao 
Osaka Kun'ei Joshi Tanki 
Daigaku Kenkyu Kiyo 
Organosilicon chem IV( Lect. 
Poster contrib. Muechner 
Silicontage 4th 1998) 
Organic Letters 
Wuhan Gongye Daxue Xuebao 
Toxicol Environ. Chem. 
Mol. Cryst. Liq. Cryst. Sci 
Technol. Sect 
Met. Finish 
Insight (Northanipton, U.K) 
Neftekhimiya 
New Journal of Chemistry 
Nihon Reoroji Gokkaishi 
Nanjing Ligong Oaxue Xuebao 
Nippon Kagaku Kaishi 
NASA Conference Publications 
Huanjing Baohu (Beijing) 
Huagong Keji 
Tekstil 
Textile Research Journal 
Kemikaru Enjiniyringu 
Shikizai Kyokaishi 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
174 
175 
176 
177 
178 
32 
32 
32 
32 
32 
S.African ZA 
Spec. Chemistry 
Kabushiki Kaisha 
Senshoku Kogyo 
Qingdao Daxue Xuebao, 
Gongcheng Jishuban 
2 
2 
2 
2 
2 
0.03 
0.03 
0.03 
0.03 
0.03 
Table 1.1 
SHOWING RANGE OF FREQUENCY 
S.No. 
1 
2 
3 
4 
5 
6 
Frequency 
Range 
1000 
99-999 
30-98 
10-29 
3-9 
1-2 
Total 
No. of 
Periodicals 
1 
6 
12 
16 
74 
316 
425 
No. of 
items 
1282 
2323 
537 
202 
345 
386 
5075 
Percentage 
25.26 
45.77 
10.57 
3.98 
6.79 
7.60 
99.97 
Cumulative 
Percentage 
25.26 
71.03 
81.60 
85.58 
92.37 
99.97 
2. Country wise Distribution: 
It is a known fact that certain countries give more research output in a 
particular subject than others. This infomation is very much useful not only 
for the information managers in finalizing the subscription list of periodicals 
but also for the research scholars as they tend to know the countries that are 
leaders in the field. 
Table - 2 contains a list of 49 countries producing research material on 
Surfactants and Detergents. These countries have been ranked on the basis 
of frequency of occurrence of items. It was observed that 25.57% articles 
were published from Japan only. This is followed by Switzerland and USA 
which produce 19.66% and 9.77% research items respectively. 
The analysis not only shows the most potent countries of research on 
Surfactants and Detergents but also indicates the wide coverage of Chemical 
Abstracts, as the publication from 49 countries of the world have been listed. 
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i>y 
COUNTRY WISE DISTRIBUTION 
^'i^'">. UniV.L l^^ -^
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
23 
23 
24 
24 
25 
25 
26 
26 
26 
26 
27 
27 
Name of Country 
Japan 
Switzerland 
USA 
China 
Gemiany 
Russia 
Korea 
Netlier land 
Nigeria 
U.K. 
France 
Romania 
Spain 
Roland 
Canada 
Portuguese 
Italy 
Hungry 
Czech Republic 
Denmark 
Australia 
India 
Brazil 
Israel 
Serbia 
Lithuania 
Slovakia 
Sweden 
S. Afirica 
Belgium 
Ukraine 
Austria 
Nile 
Crotia 
Frequency 
1298 
998 
496 
416 
376 
322 
184 
176 
146 
137 
87 
78 
50 
46 
40 
37 
33 
30 
20 
15 
10 
8 
6 
6 
6 
5 
5 
4 
4 
3 
3 
3 
3 
2 
Newzealand 2 
Percentage 
25.57 
19.66 
09.77 
08.19 
07.40 
06.34 
03.62 
03.46 
02.87 
02.69 
01.71 
01.53 
00.98 
00.90 
00.78 
00.72 
00.65 
00.59 
00.39 
00.29 
00.19 
00.15 
00.11 
00.11 
00.11 
00.09 
00.09 
00.07 
00.07 
00.05 
00.05 
00.05 
00.05 
00.03 
00.03 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
Bulgeria 
Finland 
Cuba 
Syria 
Taiwan 
Indonesia 
Thailand 
Algeria 
Turkey 
Greece 
Kenya 
Slovenia 
Iran 
Sudan 
Total 
2 
2 
2 
2 
2 
2 
5075 
00.03 
00.03 
00.03 
00.03 
00.03 
00.03 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
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3. Year Wise Distribution 
Currency of information is an important factor for any good abstracting 
service. The main objective of tlie ciironological study is to find out current 
information published by Chemical Abstract. This study is too much useful in 
knowing the cun"ency of information and also in knowing the most productive 
year of items ranked. Through this study, we know that how many articles were 
published in which year. 
Table - 3 Shows the chronological scattering of all references. It gives the 
number of items published in the volumes of 1999-2000 in Chemical Abstract in 
different years. It is to be observed that the frequency of occurrence of items in 
the volume 1999 was the highest i.e. 1730 for the same year and that of 2000 the 
frequency of occurrence was 1721, which was again the highest for that year. 
However, the total percentage of the frequency of occurrence of items in both 
volumes of Chemical Abstract was the highest i.e., 46.22% in 1999. This Is 
followed by 2000 and 1998 with a total percentage of frequency of occun-ence as 
33.91% and 12.78% respectively. 
For the year 1992, 1993, 1994, 1995, 1996 and 1997 the total percentage 
of frequency of occurrence is 0.01,0.03, 0.13, 0.74, 3.25 and 2.87 respectively. 
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TABLE - 3 
YEAR WISE DISTRIBUTION OF ITEMS 
s. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Period 
of 
Origin 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
Total 
Frequency of 
occurrence of 
item in 
Volume 
1999 
0 
1 
1 
0 
84 
34 
518 
1730 
0 
2368 
Volume 
2000 
1 
1 
6 
38 
81 
112 
131 
616 
1721 
2707 
Total 
frequency 
of 
occurrence 
1 
2 
7 
38 
165 
146 
649 
2346 
1721 
5075 
Percentage 
Frequency 
of 
occurrence 
0.01 
0.03 
0.13 
0.74 
3.25 
2.87 
12.78 
46.22 
33.91 
99.94 
Cumulative 
Percentage 
Frequency 
0.01 
0.04 
0.17 
0.91 
4.16 
7.03 
19.81 
66.03 
99.94 
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4. Language Wise Distribution 
The main objective of this type of study is to find out the most dominant 
language or languages in which the literature on the subject 'Surfactants and 
Detergents' is being produced. Language plays a significant role in the exchange 
of scientific infomriafion. Infonnation about the most dominant language is very 
much useful for the librarians in the acquisition of periodicals and provision of 
translation services to the user. 
Table 4. Shows that the total number of items (5075) was published in 21 
different languages. Out of which English was found to be the most dominant 
language, as 2164 items constituting 42.64% were reported to be published in 
that language. The second position is occupied by Japanese Literature, in which 
1387 Items constituting 27.33% were reported in two volumes of Chemical 
Abstract. The third, fourth and fifth posifions were occupied by, Chinese (11.38%), 
Gemian (9.95%) and Korean (3.40%) respectively. About 5.16% of the total 
literature on 'Surfactants and Detergent' is being published in other languages. 
Thus, the most dominant language of Scientific Communication on 
Surfactants and Detergents is found to be English, followed by Japanese, 
Chinese, German and Korean. 
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TABLE - 4 
LANGUAGE WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
16 
16 
16 
16 
16 
Name of the 
language 
English 
Japanese 
Chinese 
Gemrian 
Korean 
Russian 
French 
Romaine 
Spanish 
Polish 
Portuguese 
Italian 
Hungry 
Croat 
Czechoslovakian 
Denmark 
Lithuanian 
Ukrainese 
Slovakian 
Swedish 
Serbian 
Total 
Frequency 
occurrence 
2164 
1387 
578 
505 
173 
86 
59 
40 
24 
23 
10 
9 
6 
3 
5075 
Frequency 
% 
42.64 
27.33 
11.38 
9.95 
3.40 
1.69 
1.16 
0.78 
0.47 
0.45 
0.19 
0.17 
0.11 
0.05 
0.03 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
99.86 
Cumulative 
Frequency % 
42.64 
69.97 
81.35 
91.30 
94.70 
96.39 
97.55 
98.33 
98.80 
99.25 
99.44 
99.61 
99.72 
99.77 
99.80 
99.81 
99.82 
99.83 
99.84 
99.85 
99.86 
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S.Subject Wise Distribution 
Usually, the information on a given subject is published in the journals 
belonging to the same subject. But sometimes some of the vital infomnation has 
t>een found in some related discipline of the subject. This phenomenon is called 
scattering. The present analysis has been done to know the scattering of 
literature of Surfactants and Detergents in other subject fields. I have consulted 
'Ulrich Intemational Periodicals Directory, to detennine the subject field of 
periodicals. Out of a total of 405 titles, 45 titles constituting 50 items could not be 
traced in the directory and therefore, have been put under the category unknown. 
Likewise, the subject of patent could not be assigned as they were not to be 
found in Ulrich Intemational Periodicals Directory. Any other method to assign 
the subject of patents, would have led to inconsistency. 
It is observed from Table-5 that all the collected items belong to different 
subject areas, which have been ranked from Ito 18 on the basis of frequency of 
occurrence of articles. The analysis shows that 12.8% of the literature belongs to 
Physical Chemistry, 3.44% belongs to Analytical Chemistry, 2.36% belongs to 
Organic Chemistry, 2% belongs to Chemistry and 1.37% belongs to Chemical 
Engineering. The frequency of occurrence of items in other subjects is less then 
1%. 
However, even such a negligible percentage of literature published in 
different subject fields constitutes a significant amount of literature that might be 
useful for 'Surfactants and Detergents' specialists and scholars. 
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Table - 5 
SUBJECT WISE DISTRIBUTION OF ITEMS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
12 
13 
13 
14 
15 
Subject Area 
Physical Chemistry 
Analytical 
Chemistry 
Organic Chemistry 
Chemistry 
Chemical 
Engineering 
Environmental 
Studies 
Physics 
Textile Industries 
and Fabrics 
Electro Chemistry 
Biotechnology 
Biological 
Chemistry 
Inorganic 
Chemistry 
Energy 
Metallurgy 
Sciences -
Comprehensive 
work 
Crystallography 
Petroleum and Gas 
Frequency 
Occurrence 
650 
175 
120 
102 
70 
17 
15 
14 
13 
12 
11 
8 
8 
6 
6 
5 
4 
% 
Frequency 
12.80 
3.44 
2.36 
2.00 
1.37 
0.33 
0.29 
0.27 
0.25 
0.23 
0.21 
0.15 
0.15 
0.11 
0.11 
0.09 
0.07 
Cumulative 
Frequency 
12.80 
16.24 
18.60 
20.60 
21.97 
22.30 
22.59 
22.86 
23.11 
23.34 
23.55 
23.70 
23.85 
23.96 
24.07 
24.16 
24.23 
18 
19 
20 
21 
22 
23 
24 
25 
26 
16 
16 
17 
17 
17 
17 
18 
Paper and Pulp 
Paints and 
Protective Coating 
Food and Food 
Industries 
Perfumes and 
Cosmetics 
Building and 
Construction 
Cleaning and 
Dyeing 
Earth Sciences 
Unknown 
Patents 
Total 
3 
3 
2 
2 
2 
2 
1 
50 
3774 
5075 
0.05 
0.05 
0.03 
0.03 
0.03 
0.03 
0.01 
0.98 
74 
99.37 
24.28 
24.33 
24.36 
24.39 
24.42 
24.45 
24.46 
25.44 
99.37 
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6. Form Wise Distribution 
Information is available in a variety of fomns namely periodicals, 
conference proceedings, research reports, letters, bulletins, patents etc. The 
main objective of this study is to find out most used form of source material. It will 
help the information scientists and their users to know the most dominant forms 
of documents in which information is being produced on the subject. 
Table - 6 gives the fomi wise distribution of items. It was found out that patents 
are the most dominant fomi in which scientific infonnation is communicated in the 
field of Surfactants and Detergents. It is obvious from the fact that 74.36% 
literature on the subject appeared in fomri of patents. Articles and Reviews 
constitutes 19.42% and 5.93% of the total, while the other fomi like conference 
proceedings, Books and Reports constitute less than 1%. 
This analysis may help the infonnation scientist to decide as to which 
forms of documents he has to procure in the library to meet the infonnation 
requirements of the researchers in the field of 'Surfactants and Detergents'. 
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TABLE - 6 
FORM WISE DISTRIBUTION 
S.No. 
01 
02 
03 
04 
05 
06 
Rank 
1 
2 
3 
4 
5 
6 
Name Of 
The Form 
Patent 
Article 
Review 
Proceeding 
Book 
Report 
Total 
Frequency 
Occurrence 
3774 
986 
301 
09 
03 
02 
5075 
Frequency 
% 
74.36 
19.42 
5.93 
0.17 
0.05 
0.03 
99.96 
Cumulative 
Frequency 
74.36 
93.78 
99.71 
99.88 
99.93 
99.96 

7. Ranking of Authors 
There are certain eminent personalities In every subject field who achieve 
recognition through their research and writings. These personalities form the 
backbone in their own subjects. The main objective of this study is to find out 
authors whose contributions are significant in the field of Surfactants and 
Detergents. For this purpose, a ranking list of eminent authors has been given in 
Table - 7, in the order of their frequency of occurrence. Analysis shows that 730 
items (14.38%) were contributed single author, 1465 items (28.86%) by two 
authors and 2880 (56.74%) by more than two authors. Therefore, we can say 
that trend of research in the field of Surfactant and Detergents in joint efforts 
involved to complete a research project. It may be due to the complexity and inter 
disciplinary nature of research topics. The first four eminent authors in the field 
are: Lietzmann, Andreas (30 items); Takano, Katsuyuki (22 items); Ogura, 
Nobuyuki (22 items); Horie, Hiromichi (21 itmes). 
The present ranking list may help in knowing the latest significant 
contributors in the field of Surfactants and Detergents. Such authors may be 
given due place in the bibliographical services provided in the Subject. 
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RANKING OF AUTHORS 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
Rank 
1 
2 
2 
3 
4 
5 
6 
6 
6 
6 
7 
7 
7 
8 
9 
9 
9 
9 
9 
10 
10 
10 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
Name of the Authors 
LIETZMANN, ANDREAS 
TAKANO, KATSUYUKI 
OGURA. NOBUYUKI 
HORIE, HIROMICHI 
OKANO. TOMOMICHI 
FOLEY, PETER ROBERT 
TAKAHASHI.MASATOSHI 
O'LENICK. ANTHONY J 
LEE. YU-SOON 
TANAKA, ATSUSHI 
HOLDERBAUM, THOMAS 
MORITA, HIROSHI 
TAGATA, SHUJI 
YAMAZAKI, YOSHIHIRO 
BETTIOL, JEAN-LUCPHILIPPE 
DURBURT, PATRICK 
FLORESCU. STELA 
SCHMID, KARL-HEINZ 
YOKOI, KENJI 
ARTIGA GONZALES, RENE-ANDRES 
SHOWELL. MICHAEL STANFORD 
THOMAS, BARBARA 
ANON 
DEL DUCA, VALERIC 
FUJII, YUKIKO 
GORLIN, PHILIP 
ISHIKAWA, AKIRA 
KANEKO, YOHEI 
SCHEIBEL, JEFFERY JOHN 
VINSON, PHILLIP KYLE 
WAGNER, R 
YAMAGUCHI, SHIGERU 
ANBAY, ERIC 
BERNDT, WOLF-DIETER R 
CHA, KYUNG-ON 
CHEUNG, TAKWAI 
CAO, HOAI-CHAI 
DRAPIER, JULIEN 
GROSS, STEPHEN F 
HENSEN, HERMANN 
KOTT, KEVIN LEE 
KONDO, JUNJI 
LEE, CHI-WOO 
MERTENS, BAUDOUIN 
Frequency 
30 
22 
22 
21 
18 
16 
14 
14 
14 
14 
13 
13 
13 
12 
11 
11 
11 
11 
11 
10 
10 
10 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
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CHAPTER - V 
1. APPLICATION OF BIBLIOMETRIC LAWS: 
After the analysis and interpretation of data, the next step is the application 
of bibliometric laws on the analyzed data to check their validity. 
1.1 Bradford's Law of Scattering: 
This law states that "If a group of journals are arranged in an order of 
decreasing productivity, i.e. the journals that yield the most relevant articles coming 
first and the most unproductive last, then the journals will be grouped into a 
number of zones, each producing a similar number of relevant articles". However, 
the number of journals in each zone will be increasing very rapidly and show a 
geometric progression. 
The relation between the zones is to be given by the following equations: 
1 : n : n^  
where, 1 is number of journals and 'n' is a multiplier. 
From the collected data, I have chosen 405 periodicals carrying 1301 
articles. Apart from that, most of the literature on surfactants and detergents was 
published in form of 3774 patents issued by 20 patent organizations. As the nature 
of patent publications is different than periodicals, I have excluded them for the 
purpose of testing Bradford's law. 
In the first zone, 9 periodicals contained 424 items, in the second zone 57 
periodicals contained 422 items and the remaining 339 periodicals contained 455 
items in the third zone. 
In other words, we can say that first 9 periodicals have covered 1/3 of total 
items (i.e. 424), next 57 periodicals have covered 1/3 items (i.e. 422) and 339 
periodicals have also covered yet another 1/3 of the total items (i.e. 455). It means 
the number of items in the three zones is almost constant. This data has been 
taken from Table-1; Ranking of Periodicals. This analysis very closely shows the 
phenomenon of scattering of items in different zones of journals. 
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As the nuclear zone contains 9 journals, followed by 57 in second zone and 
339 journals in third zone, the zone thus identified will forni an approximately 
geometric series: 
9 : 57: 339 
9 = 9 x 1 
Here, 57 = 9x6(Approx.) 
339 = 9 x 6 x 6 (Approx.) 
therefore, 9:9x6:9x6x6 
substituting 6 = n 
we get 9 : 9n : 9n^ 
i.e. 1 : n : n^ 
(where 1 is number of journals in the nucleus and n is a multiplier) 
Thus, Bradford's law is proved. 
The number of journals in the nucleus can be obtained by plotting 
/ ( r ) and logw on semi logarithmic graph paper (a bibliograph), where f{r) is 
cumulative frequency and logn is log of rank of journals as shown in the graph. 
This graph is drawn with the help of data analyzed and computed in Table-1. 
The log value of 9 journals in the first zone is 0.95424250. The log value of 
57 journals in the second zone is 1.755874856. The log value of 339 journals in 
the third zone is 2.530199698. 
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Table - 8 
BRADFORD'S TABLE 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
No. of Journals Cumm. Journals 
1 
2 
3 
4 
5 
6 
7 
8 
9 
No. of Items 
87 
66 
57 
42 
39 
36 
35 
31 
31 
424 
Cumm. of Items 
87 
153 
210 
252 
291 
327 
362 
393 
424 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 
2 
3 
5 
2 
6 
3 
10 
10 
14 
11 
13 
16 
21 
23 
29 
32 
42 
52 
66 
46 
28 
37 
50 
20 
48 
27 
60 
50 
56 
422 
470 
498 
535 
585 
605 
653 
680 
740 
790 
846 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
18 
7 
33 
19 
11 
9 
61 
74 
53 
54 
84 
91 
124 
143 
154 
163 
224 
98 
351 
405 
54 
21 
60 
38 
22 
18 
61 
74 
53 
54 
455 
900 
921 
981 
1019 
1041 
1059 
1120 
1194 
1247 
1301 
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Taking logw on x-axis and taking number of items in each zone on y-axis, 
a graph was plotted. The bibliograph thus obtained was found to be, by and large, 
similar to Bradford's bibliograph, as the graph begins a rising curve. AP1 and 
continues as a straight line. The rising part of the graph represents the nucleus of 
highly productive joumals. The points P1, P2 and P3 on bibliograph are the 
boundaries of the three equiproductive zones in which almost the same number 
of articles as the nucleus (represented by 1 = y1 y2 = y2 y3) derived from an 
increasingly large number of journals (represented by 0x1, x1x2 and x2x3). The 
Bradford's law is proved thus. 
1.2 Lotka's Inverse Square law: 
This law states that the number of scientists who contributes 'n' papers will 
be 1/n^ of those who contribute only one paper. 
During the present analysis it was observed that 18,035 have contributed 5075 
items. Out of 18,035 authors only 817 agthors have contributed more than one 
paper and rest 17,218 authors contributed one paper each i.e. single contribution. 
However, according to Lotka's Law, single contributors should account for 
60% of the total. 
Lotka's Law was applied to know the number of scientists contributing 2 
papers, 3 papers and 4 papers respectively, as given below: 
1.2.1 Scientists Contributing two Papers: 
As we know the number of authors contributing one paper is 17,218. 
Therefore, number of Scientists contributing 2 papers may be calculated by the 
formula: 
No. of Scientists publishing 1 paper 1/n^ 
= 17218x1/2^ 
= 17218/4 
= 4304.55 
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Thus, number of scientists publishing 2 papers is 4304.5. However an analysis of 
the data shows that only 495 have contributed 2 papers, which is far less than 
the 4304.5 figure, obtained by applying Lotka's Law. 
1.2.2 Scientists Contributing three papers: 
Apply the formula: 
=17218x1/3^ 
= 17218/9=1913.11 
During the analysis it was found that only 129 authors contributed 3 
papers each, which is far less than 1913.11 
1.2.3. Scientist contributing four papers: 
Applying the fomriula 
=1/n2 
=17218 x l M ^ 
= 17218/16=1076.12 
Number of authors contributing 4 papers = 1076.12 
The analysis of the actual data shows that only 81 authors contributed 4 
papers which is again far less than calculated figure. 
It may therefore be concluded that the trends of research nowadays have 
changed as compared to the period when Lotka's Law was formulated. That is 
why on the basis of analysis of the present data it is different to testify the Lotka's 
Law. 
1.3 Zipfs l-aw of word Occurrence: 
This law states " In a long textual matter if words are arranged in their decreasing 
order of frequency, then the rank of any given word of the text will be inversely 
proportional to the frequency of occurrence of the words" 
R a 1/f 
Where, r is rank 
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F is frequency of word occurrence 
Fr=Constant 
For the application of this law I have collected those words, whose frequency of 
occurrence is more. I have collected the words from the title of the articles and 
presented them in Table-9 according to their frequency of occurrence in 
decreasing order. 
Table-9 shows distribution of words is inversely proportional to the 
frequency of occurrence of the word. The law represents only approximation of 
occurrence, which is hyperbolic. 
Zipf s law: 
F(r) = c/n , where c is constant 
Log F (r) + log n = C 
On application of this law we found that the log of frequency of occurrence of 
words when added to log of their rank, the results are almost same for each word 
as: 
I. Word- Composition Frequency - 1052 times Rank - 1 
log of frequency + log of Rank 
log 1052 +log 1 
=3.0220+0 
=3.0220 
II. Word-Surfactants Frequency - 574 times Rank-2 
log 574+ log 2 
=2.7589+0.3010 
=3.0599 
III. Word - Detergents Frequency - 519 times Rank - 3 
log 519 +log 3 
=2.7151+0.4771 
=3.1922 
Zipf s law is proved thus. 
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TABLE-9 
RANKING OF WORDS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Rank 
1 
2 
3 
4 
5 
6 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
15 
16 
17 
18 
Words 
Compositions 
Surfactants 
Detergents 
Cleaning 
Comprising 
Containing 
Determination 
Properties 
Synthesis 
Preparation 
Method 
Application 
Washing 
Fabric 
Manufacture 
Removal 
Solution 
Use 
Bleaching 
Emulsion 
Laundry 
Frequency 
1052 
574 
519 
476 
418 
383 
383 
335 
322 
322 
301 
280 
245 
232 
226 
213 
213 
186 
69 
61 
58 
LogC = 
Constant 
3.0220 
3.0599 
3.1922 
3.2796 
3.3201 
3.3613 
3.3613 
3.3701 
3.4109 
3.4109 
3.4328 
3.4471 
3.4305 
3.4445 
3.4680 
3.4745 
3.4744 
3.4456 
3.0429 
3.0157 
3.0187 
CHAPTER - VI 
CONCLUSION AND IMPLICATIONS 
Bibliometric analysis is now becoming an important research tool for the 
understanding of Science, Scientists, Scientific contributions and publications. 
Bibliometric techniques are being applied for eliminating low quality literature and 
to select a small portion of significant, reliable and relevant high quality 
publications. These are also applied for the management of science, analyzing 
the utility of journals and fields and measuring the perfomnance of scientist. 
The present study was conducted to identify the distinguished 
characteristics of the literature on 'Surfactants and Detergents' with the help of 
well-established method of bibliometrics. The source document 'Chemical 
Abstract' has been selected for collecting data. The subject area selected is 
'Surfactants and Detergents' which deals with the preparation, utilization and 
improvement of surfactants and Detergents. The main objective of this 
bibliometric study is as following: 
• To compile a ranked list of journals 
• To find out the individual contribution of significant authors and observe 
authorship pattern 
• To distribute cited serials according to their country of origin and 
languages 
• To find out the forni of the documents used in the subject field. 
• To observe chronological distribution and frequency of cited journals. 
Table-1 gives a ranking list of 405 Journals. The most productive periodicals 
in the field of Surfactants and Detergents are: 
1. Riyong Huaxue Gongye 87(1.71 %) 
2. Journal of Surfactants and Detergents 66(1.30%) 
3. Surfactant Science Series 57(1.12%) 
4. Communication Journal of Commercial Detergents 42(0.82%) 
5. Jinxi Huagong 39(0.76%) 
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This study will help the librarian in deciding as to which periodicals in the 
field of Surfactants and Detergents may be subscribed in the library. 
While studying the use pattern of research literature in a particular 
discipline like Surfactants and Detergents, it is important to determine 
geographical scattering of cited joumals. 
It Is clear from the Table-2 that the literary output of Japan is more as 
compared to other countries, as it accounts for about 25.57% of the total data. 
The 2"^, 3^ ,^ 4'^ & S**' position were held by Switzerland (19.66%), USA 
(9.77%), China (8.19%) and Germany (7.4%) respectively. 
In this table 49 Countries have been listed, this also shows the wide range of 
the source document. This study will help the librarian in deciding from which 
country he has to produce the documents. 
Chronological study in Table-3 shows that maximum number of items 
have originated during the year 1999 (46.22%). The other productive years 
are 1998 and 2000 accounting for 12.78% and 33.91% literature respectively. 
This study shows how currently information is being published by Chemical 
Abstracts. 
Language wise analysis shows the most dominant language of scientific 
communication in he field of surfactants and Detergents. Table-4 shows that 
42.64% literature in the field of Surfactants and Detergents is published in 
English language. About 57.36% literature of Surfactants and Detergents is 
being published in other languages such as Japanese (27.33%) Chinese 
(11.38%), German (9.95%), Korean (3.40%), Russian (1.69%), French 
(1.16%) and so on. This analysis suggests that scholars should know at least 
one foreign language other than English and librarian should have adequate 
translation facilities. 
Subject dispersion analysis in Table-5 shows that 12.80% literature 
belongs to Physical Chemistry and rest of the literature is scattered in other 
disciplines like Analytical Chemistry (3.44%), Organic Chemistry (2.36%), 
Chemistry (2%), Chemical Engineering (1.37%) and so on. 
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This study may help the librarian in the provision of abstracting, indexing, 
CAS and SDI services. 
The foremost conclusion drawn from Table-6 is that world output is 
dominated by the patents, as 74.36% of the total data was found to be in fonn 
of patents. 
Ranking of authors has been done to know the eminent personalities in 
the field of Surfactants and Detergents. From this analysis it was found that 
730 items (14.38%) were contributed by single author, 1465 items (28.86%) 
by two authors and 2880 (56.74%) by more than two authors. From Table-7 
the eminent personalities in the subject under study were found to be: 
1. Lietzmann, Andreas (30 items) 
2. Takano, katsuyuki (22 items) 
3. Ogura, Nobuyuki (22 items) 
4. Horie, Hiromichi (21 items) 
The ranking of authors shows the recent trends of research in the subject 
Surfactants and Detergents. 
At last the bibiiometric laws such as Bradford's Law, Lotka's law and Zipf s 
law have been applied. Among them Bradford's and Zipfs laws have been 
testified as they are still valid today. Bibiiometric studies are of much significance 
for the designers of catalog codes, for the compilers of bibliographies and for the 
organizers of scientific informations. Further research is required to establish its 
impact on the organization of research and communication pattern of scientists in 
the field of Surfactants and Detergents. 
Tenability of the Hypothesis: 
The hypothesis, which I have set for the present study, has been 
examined in the light of above findings. 
According to the result of the study all the hypothesis that I have set are 
fully substantiated. 
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